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INTRODUCTION
Sex work in Russia is linked to a number of health and human rights concerns including drug use, organized crime, violence and the spread of HIV/AIDS (Aral & St. Lawrence, 2002; Aral, St. Lawrence, Dyatlov, & Kozlov, 2005; Aral et al., 2003; Crago, Rakhmetova, Karadafov, Islamova, & Maslova, 2008; Decker et al., 2012; Hughes, 2002; Stachowiak et al., 2005) . Sex work is not legal in the country, and is subject to administrative fine (up to approximately 2000 rubles or US$60) though not imprisonment (" Code of Russian Federation on administrative offenses. Article 6.11.,"). Studies document a highly structured social organization of sex work in Russia, with different venues (e.g., street, hotel, brothel, etc) , time FSWs work (hours per day and days per week; intermittent), positions and functions that make up the social organization and control of FSWs (pimps, guards, drivers, police, etc) , and level of power and control experienced by FSWs (Aral & St. Lawrence, 2002; Aral, et al., 2005; Aral, et al., 2003; Stachowiak, et al., 2005) . These factors intersect and vary from city to city and over time in Russia, affecting FSWs' health and safety in a dynamic fashion (Aral & St. Lawrence, 2002; Aral, et al., 2005; Aral, et al., 2003; Smolskaya, Yakovleva, Kasumov, & Gheorgitsa, 2004; USAID/Stellit, 2007) . Nonetheless, across contexts, controlling and abusive policing practices are documented as a major concern for FSWs in the country (Aral & St. Lawrence, 2002; Aral, et al., 2005; Aral, et al., 2003; Crago, et al., 2008; Decker, et al., 2012; Smolskaya, et al., 2004; USAID/Stellit, 2007) . This study seeks to examine one important aspect of police abuse of FSWs, police sexual coercion, and its association with risky sex work and substance use.
While police abuses are widespread and well documented in Russia, FSWs are particularly vulnerable to such abuse, particularly in the form of sexual coercion (Aral & St. Lawrence, 2002; Aral, et al., 2005; Aral, et al., 2003; Crago, et al., 2008; Decker, et al., 2012; Smolskaya, et al., 2004; USAID/Stellit, 2007) . Police in the country exploit the illegal nature of sex work, demanding sex for free from FSWs in lieu of paying a fine upon being arrested or in exchange for leniency towards FSWs and their pimps (Aral, et al., 2003; Decker, et al., 2012; Stachowiak, et al., 2005) . Such demand for free sex is sometimes viewed as an expected sexual service for militia or police, and in the FSW context is known as "subbotnik" (Aral, et al., 2003; Stachowiak, et al., 2005) . In the USSR the word "subbotnik" meant a free labor performed at leisure time for the benefit of society; however, by late Soviet times, it was regarded as an inevitable and unpleasant duty. In a qualitative study of 32 street-based FSWs in Moscow (Stachowiak, et al., 2005) , women who reported experiencing subbotnik describe being treated well by the police, such as being provided dinner or time to rest and using condoms. However, other research indicates that subbotnik is generally required of, and sometimes used to define, the FSWs who are of lowest status (Aral, et al., 2003) . Such mistreatment of FSWs by police is a characteristic of the nature of police treatment of FSWs and other groups engaging in illicit behavior, such as people who inject drugs (PWID), in the context of Russia and other former Soviet states (Crago, et al., 2008; Kon, 1997; Rhodes, Simić, Baroš, Platt, & Žikić, 2008; Rhodes et al., 2012) . Recent quantitative research with a small sample of FSWs in Moscow found subbotnik to be common, reported by 37%, and associated with current STI/HIV prevalence (Decker, et al., 2012) . Further research is needed to document how such sexual coercion from police affects STI/HIV risk. Likely, heightened vulnerability to both police sexual coercion and HIV/STI exposure occurs for those sex workers contending with substance use and riskier sex work, but there is lack of data exploring this issue. This study hypothesizes greater vulnerability to police sexual coercion among those FSWs engaging in risky substance use, including heavy drinking and injection drug use, as well as those exposed to riskier sex work, as indicated by more frequent sex work, more sex work clients, and greater abuse from clients.
To consider police sexual coercion and how it is affected by FSWs' risky substance use and sex work, two Russian cities with distinctly different sex work profiles were included for study-St. Petersburg and Orenburg. St. Petersburg is a center of culture and education in Russia, a major tourist city with a population size of 5 million residents. The sex work industry in St. Petersburg is large, with about 10,000 FSWs operating in the city (Aral, et al., 2005) . FSWs in St. Petersburg are mostly (approximately half) available on the street and transportation routes connecting the city center with suburbs, these street sex workers largely come to sex work due to injection drug use and work on their own often on an as needed basis for drugs or money (Aral, et al., 2005) . Other sex workers are venue-based, in brothels, massage parlors, saunas and hotels; these FSWs can be "ordered" at venue sites or via catalogues, newspapers or internet sites (Aral, et al., 2005) Many of these venue-based sex workers are managed by others, though a small proportion manage themselves (Aral, et al., 2005) . In contrast, Orenburg is a city of approximately 600,000, bordering Kazakhstan and is an industrial area where gas and oil are mined and processed. Sex work is an economic means of survival in this area where job opportunities for women are limited. Venue-based sex work is more common in Orenburg, with FSWs mostly working in the three city hotels, at "leisure agencies", and on call. Advertisements of sex work in this smaller setting occur through print advertising on columns, stops and fences along large roads, as well as via co-operation with the managers of bath-houses, saunas and taxi drivers. Self-management of FSWs is less common in Orenburg, even among street-based FSWs who, in Orenburg, often work with pimps; injection drug use among FSWs is also less common in Orenburg (USAID/Stellit, 2007). Use of these distinctly different cities provides important insight into how police sexual coercion operates in different contexts of sex work. However, both cities have an annual HIV incidence that exceeds the national average (Pokrovsky, 2012) , contributing to Russia being one of the few nations in the world where the HIV epidemic is growing (Pokrovsky, 2012; UNAIDS, 2011) . Understanding the role of police sexual coercion of FSWs in these two cities can guide development of interventions for FSWs to reduce risk for HIV as well as other concerns. 
METHOD

Sampling Procedures
Sampling procedures were developed for each city with the goal of reflecting structural features of sex work, including location and type of prostitution. In St. Petersburg, sites for street sex worker recruitment were determined using key informant and observational input to create a time-location sampling procedure, i.e., a listing of locations street FSWs work by time of their work. A sample of 73 time-location clusters (different times/days across 15 locations) was selected for inclusion into the study with representation based on the above described location characteristics and with a probability proportional to the total number of FSWs for each location. For venue-based FSWs in St. Petersburg, Stellit's relationships with managers at six brothels and two hotels facilitated recruitment. In Orenburg, key informant and observational input was also used to create a time-location sampling procedure. Twentyfive locations of street sex work were identified where an average of 5 women presented at each site throughout the day. All street FSW sites and all three hotels in Orenburg were included in the study. Brothel-based FSWs were not approached in this city because of absence of any outreach work with brothels and thus absence of established contacts and trust with the managers. In both cities, each selected cluster was visited 2-3 times, and all available FSWs at each visit were invited into this study. FSWs available solely via calls (e.g., call girls, escorts) were not able to be included in the study due to lack of connection to location.
Recruitment and Participation
Recruitment involved trained research staff from Stellit approaching women directly at street sites and with support from managers at venue sites. Women were informed about the purpose of the study, which was a sociological examination of sex work and social and health needs of FSWs in Russia. Of 680 FSWs in St. Petersburg asked to participate in this study, 665 consented to participate in the study (97.8% response rate). In Orenburg, of 235 FSWs approached, 231 consented to participate (98.3% response rate). Thus, a final sample size of 896 participants was achieved across the two cities. Within St. Petersburg, 66.2% of FSWs were from the street (n=440), 24.1% from brothels (n=160), 5.3% from railway stations (n=35), and 4.6% from hotels (n=30). Within Orenburg, 76.6% of FSW were from the street (n=177) and 23.7% (n=54) were from hotels.
Study Procedure
Subsequent to recruitment and acquisition of oral informed consent, all participants completed a structured face-to face survey interview specifically developed for this study. Surveys were approximately 60-90 minutes in length and assessed sociodemographic profiles (e.g., age, education), substance use and sexual behaviors, sex work experiences including police involvement, and other social and health issues relevant to FSWs in Russia, such as child abuse and sexual history. Surveys were conducted in private locations. In street sex worker settings, a van was often used to provide a private location for data collection. Surveys were administered during working hours for the sex workers, in between clients. If a woman received notification of a client during the interview, the interview stopped and was continued when the participant was next available, on the same day. Participants were given a small gift of cosmetics subsequent to completion of the survey and were thanked for their time. The survey was combined with the recruitment of FSWs into an HIV prevention program for sex workers, which included HIV counseling and education as well as condom provision, facilitating participant motivation and likely affecting the high response rate for this study.
Measures
Although many items included in this study were used in previous research with FSWs (Smolskaya, et al., 2004; USAID/Stellit, 2007) , prior to study implementation, the survey was pilot tested with 8 FSWs in St. Petersburg to ensure its clarity and utility with this vulnerable population.
Demographic items assessed participant age, marital history and status, number of children, and education. Criminal violations were assessed by a single item on the number of convictions the participant had; this variable was dichotomized as any versus none.
Substance use measures included both alcohol and drug use items. In terms of alcohol use, participants were asked whether they had ever used alcohol ("Can we call you a total abstainer, i.e. a person who has never used any alcohol, even light drinks, during your whole life?") and their age at first alcohol use. Any alcohol use and young age at first use (dichotomized as alcohol use prior to age 14 years versus at age 14 or older or abstainer) were constructed from single items. The subsample of alcohol users were then asked the whether they used any alcohol (listed as wine, beer, strong drinks (liquor, vodka) and premixed alcoholic cocktails (alcopops) during the last 12 months, number of days they used each type of alcohol in the past 12 months ("How frequently do you use the types of alcohol named by you above?"), to assess daily drinking. Following this, they were asked the number of drinks (standard definitions of types and volume of alcohol for wine, beer, strong drinks, and premixed cocktails) drank in a typical drinking day. These data were converted into standard equivalents of 100% ethanol and then the number of standard drinks of ethanol to define number of drinks per day. Those reporting three or more drinks per session at least once a month (equivalent of ~60 g of ethanol) were defined as binge drinkers. Similar cutoff points were previously used in many studies on different populations, including Russia (Bobak, McKee, Rose, & Marmot, 1999; Bobrova, West, Malyutina, Malyutina, & Bobak, 2010) . In terms of drug use, participants were asked whether they had ever used drugs ("Have you ever used narcotic drugs and/or other similar inebriating substances not prescribed by the doctor, including non-recurrent consumption and very small quantities?") and their age at first drug use. Any drug use and young age at first use (dichotomized as drug use prior to age 20 years versus at age 20 or older or abstainer, based on a median split) were constructed from these questions. Those reporting drug use were then asked types of drugs used, past 30 day drug use ("Did you use narcotic drugs and/or other similar inebriating substances not prescribed by the doctor, including non-recurrent consumption and very small quantities, yesterday?"), and injection drug use the day before study enrollment ("Was the drug you used yesterday an injecting one?").
Sex work history was assessed by asking location of sex work (e.g., railway, street, brothel, sauna, hotel), duration of time having worked in sex work (categorized in years, see Table  1 ), number of clients served in typical working day (dichotomized as <4 or 4+, based on a median split), number of hours worked per working day in the past 12 months (< 6 hours or 6+ hours), and number of days per week engaged in sex work in the past 12 months. Measures of abuse/control in sex work were developed for this study and included questions on whether sex work was managed by self or others, history of rape during sex work, history of sexual coercion during sex work, physical violence during sex work, restricted mobility in sex work ("Have you been prohibited from going out of a house or room and into the street during sex work?"), and restricted medical care access ("Have you been prohibited from obtaining necessary medical help during sex work?") during sex work. History of STI in sex work based on reported diagnosis was also assessed.
Our primary outcome, police sexual coercion, was constructed by asking first whether the police were in contact with the participant in the context of sex work in the past 12 months and, if so, whether the participant was coerced to render sexual services by the police in the context of this contact.
Data Analyses
Descriptive analysis of all variables was conducted for the total sample and stratified for study site and for those who did and did not report police sexual coercion in the past 12 months. Chi-square analyses were conducted to assess associations between all variables and police sexual coercion; differences for all variables by city were also assessed. Adjusted logistic regression models were used to determine associations between risky sex work and substance use variables with the outcome of police sexual coercion, for the total sample and stratified by site. As a first step toward model creation, we assessed for multicollinearity; a tolerance of less than 0.20 or 0.10 and/or a VIF of 5 or 10 was defined as indicative of a multicollinearity problem (O'Brien, 2007) . Rape, sexual coercion and physical violence during sex work were collinear, so only rape was included for consideration in the final model. Venue-based sex work, street/highway/railway-based sex work, and managed by others were collinear, so only street/highway/railway-based sex work was included for consideration in the final model. Past 30 day drug use and injection drug use the day prior to study enrollment were also collinear, so only injection drug use the day prior to study enrollment was included for consideration in the final model. Once variables were selected for consideration in the final model, a regression analysis was conducted. Odds ratios were used to determine effect sizes and 95% confidence intervals were used to detect significance.
RESULTS
Sample Characteristics
Participants were aged 15 to 45, with most (74.1%) aged 20-29 years. Few were currently married (9.6%), but 31.4% had minor aged children. [See Table 1 .]
The majority of FSWs were city residents from birth. Ten percent (10.5%) had a history of being convicted of a crime connected mainly with theft and illegal drug market. Early age at first alcohol use (<14 years) was reported by 26.8%. Daily alcohol use was reported by 30.4% of women; and 69.3% reported binge drinking in the past 12 months. Most (71.3%) had a history of drug use, with half (47.5%) reporting injection drug the day prior to study enrollment. In terms of sex work involvement, most women (86.1%) had been involved in sex work for more than a year; 56.5% for 3 or more years. The majority of FSW worked 6-7 days a week (54.2%), 6 or more hours per day (61.1%), and had four or more clients per work day (56.1%) in the past 12 months. Most experienced abuse during sex work, including rape (63.6%), sexual coercion (71.7%), and physical violence (53.9%). More than one-third of women (38.2%) reported sexual coercion from police in the past 12 months.
Chi-square analyses to assess difference between groups by site revealed may significant differences. [See Table 1 .] Participants from Orenburg, relative to St. Petersburg, were more likely to be younger and migrants from within Russia or immigrants from outside of Russia. They were less likely to be married and educated beyond secondary school, to have been convicted of a crime, and to report daily alcohol use, binge alcohol use, and drug use (ever, recently, injection). Those from Orenburg were also newer to sex work (18% vs 7% in sex work <1 year), less likely to work on the streets, had less volume in sex work (fewer clients per day, fewer working days per week, fewer working hours per day), were less likely to be self-managed, and were less likely to have been abused in sex work (though this still meant that 53% had been raped during sex work and 45% had been physically assaulted during sex work). They were additionally less likely to report police sexual coercion.
Factors Associated with Police Sexual Coercion
Chi-square analyses document increased risk for police sexual coercion among those who were city residents since birth, were residing in St. Petersburg, without college or university education, with riskier alcohol and drug use profiles, with high volume sex work (more workdays per week, more work hours per day, more clients per day) and with violence in sex work, among those reporting street-based sex work, and residence in St. Petersburg.
Notably, those whose sex work was managed by others were less likely to report a history of police sexual coercion, and conviction history was not associated with police sexual coercion.
Adjusted regression analysis revealed street sex work (AOR=8.03, 95% CI=4.58-14.07), rape during sex work (AOR=2.09, 95% CI=1.46-2.99), and recent drug injection 1.94 [1.15-3.26] as significant predictors of police sexual coercion.
For St. Petersburg, street sex work (AOR=20.70, 95% CI=8.07-53.08) and rape during sex work (AOR=2.19, 95% CI=1.44-3.33) were significantly associated with police sexual coercion. Notably, injection drug use was significantly associated with police sexual coercion until street sex work was placed in the model; injection drug use and street sex work were highly correlated though multicollinearity was not detected. For Orenburg, street sex work (AOR=4.44 [2.18, 9.06) and binge alcohol use (AOR=2.98 [1.20, 7.40) were significant predictors of police sexual coercion.
DISCUSSION
The prevalence of police sexual coercion among FSWs in this sample from two Russian cities appears to be quite widespread, with more than one in three (38%) reporting such victimization, corroborating previous smaller scale quantitative and qualitative studies that show sexual violence against sex workers from police is highly pervasive in Russia (Aral, et al., 2003; Crago, et al., 2008; Decker, et al., 2012; Rhodes, et al., 2008; Stachowiak, et al., 2005) . Such violence was substantially more likely to appear in the context of St. Petersburg relative to Orenburg, with 83% of FSW having experienced such violence were St. Petersburg residents. Such higher rates of sexual violence from St. Petersburg may be attributable to this city having more street sex work occurring; street sex work was found to place FSWs at greater risk for police sexual coercion in the current study. As street sex work in St. Petersburg is more likely to be self-managed and involve injection drug use (Smolskaya, et al., 2004; USAID/Stellit, 2007) , these sex workers are likely more vulnerable to police violence. Notably, rape in sex work is also linked to increased risk for sexual violence from police; this higher risk for rape in sex work may again be attached to heightened risk for self-managed sex workers due to their greater visibility, as has been seen in research in other settings (Decker et al., 2010; Harcourt & Donovan, 2005; Maher et al., 2011; Rhodes, et al., 2008; Shannon & Csete, 2010; . The current finding that having someone manage your sex work decreased risk for police sexual coercion is notable as previous research has consistently described lack of autonomy among FSWs as linked to increased sexual risk for HIV (Church, Henderson, Barnard, & Hart, 2001; Decker, et al., 2010; May, Harocopos, & Hough, 2000; Prabhakar Parimi, Mishra, Tucker, & Saggurti, 2012; Silverman, 2011; Silverman et al., 2011) . However, the current findings suggest that even when FSWs self-manage themselves, they remain vulnerable to external control by police. While pimps and madams are often thought of as traffickers and generally as perpetrators who take advantages of FSWs, they have also been known to offer protection, support, and improve access to health services (Aral, et al., 2005) .
Beyond these structural factors of location and self-management as risks for police sexual coercion, substance use involvement also significantly increased the likelihood of sexual coercion from police. In Orenburg, where injection drug use was less common, binge alcohol use was associated with police sexual coercion; this association was not seen in St. Petersburg. In St. Petersburg, where the vast majority of street based sex workers are injection drug users, the street sex work factor eliminates the effect of injecting drugs upon the likelihood of sexual coercion from police. These findings are consistent with prior research documenting police sexual violence among substance using FSWs, both in India (Erausquin, Reed, & Blankenship, 2011) where alcohol risk was reported, and in Mexico where drug injection was reported (Beletsky et al., 2012; Miller et al., 2008; Silverman, et al., 2011) . This study offers the first quantitative analysis documenting the significant association between substance use and police sexual coercion in Russia, and highlights how type of substance associated with police sexual coercion may differ by city. Nonetheless, further research is needed to guide understanding of how police sexual violence may intersect with other forms of police violence documented against IDUs in Russia, including confiscation of needles (Beletsky, et al., 2012; Lunze et al., 2012; Rhodes et al., 2006; Sarang, Rhodes, Sheon, & Page, 2010; Wolfe, Carrieri, & Shepard, 2010) . Such studies likely need to include examination of dehumanizing attitudes toward FSWs and drug users and appropriateness of police control of this population; such attitudes have been demonstrated as pervasive among police in Russia (Rhodes, et al., 2012; Sarang, et al., 2010) . Such work can guide structural health intervention approaches for FSWs, an approach which has been demonstrated to work in other national settings, such as India, Dominican Republic, and the China (Kerrigan et al., 2006; Morisky & Urada, 2011; .
While this study offers important findings and implications for future interventions, results should be considered in the context of a number of study limitations. This study may not be representative of the overall experiences of violence and coercion among FSW in Russia, but only of experiences among street-based FSWs in these sites. The most vulnerable sex workers, such as victims of trafficking and underage girls, are usually the most hidden in other national contexts (Brennan, 2005; Goldenberg et al., 2012; Gozdziak & Collett, 2005; Silverman, 2011) and may be less represented in this study, as well. There is no data on the context or circumstances of the police sexual violence; thus, we cannot know whether these cases involve the level and nature of the force (e.g., in exchange for a fine or with the threat of physical violence). There are also no data to guide understanding of whether and how these indications of force may be linked to other forms of police violence and control, such as extortion and harassment of IDUs (e.g., confiscation of needles), behaviors demonstrated in previous research from Russia (Rhodes, et al., 2006; Sarang, et al., 2010; Wolfe, et al., 2010) . How police sexual violence impacts HIV prevention, including the police practice of using condoms as evidence to arrest FSWs (Borges, Medina-Mora, Breslau, & AguilarGaxiola, 2007; Rhodes, et al., 2008; Shannon et al., 2008; ) further needs investigation. These limitations support the need for further research to clarify current study findings.
CONCLUSION
Current findings document the substantial role police sexual violence plays in the lives of FSW in Russia. These findings also highlight heightened vulnerability to such violence among self-managed and substance abusing FSW in this context. Structural interventions addressing police violence against FSW may be useful to improve the health and safety of this population. However, more research on this issue is needed to help clarify current study findings, investigate the relationship between police sexual coercion and HIV/STI, and support future intervention efforts in this area. Table 1 Demographic, substance use, and sex work characteristics of FSW, Russia (N=896); chi-square analyses to assess differences in these characteristics for FSW from St. Petersburg and Orenburg. 
